The winter climate in northern China is very cold, and most of the landscape water bodies are generally frozen. Landscape water generally enters the ice age from November of that year, and does not melt until April of next year. With the landscape water into the state of ice, the humidification effect of water on the environment begins to weaken or even disappear, and it can't play a role in moisturizing the air, and improving environmental quality. And because of the expansion of water volume in the process of freezing, the artificial pond wall and other landscape facilities are seriously damaged, which brings serious economic losses.
INTRODUCTION

Physical Characteristics of Water Bodies
There are three forms of water in nature: solid ice and snow, liquid water and gaseous clouds. The three forms of water are determined by temperature: the temperature of liquid water is between 0 and 100 degrees Celsius, the temperature of gaseous water is above 100 degrees Celsius, and the temperature below 0 degrees Celsius will condense into ice. It can be seen that the key point of the change among the three forms of water is the amount of heat absorbed by water, which determines the shape of water.
The density of water will change with the change of temperature. The density of water reaches its maximum when the temperature of water is 4, and the value is equal to l.0g/cm 3. When the temperature is less than or greater than 4, the density of water is less than lg/cm 3. Water containing salt or impurities is even more dense. For example, when seawater is 4 degrees, the density is 1.02-1.03g/cm3. The density of ice is lower than that of water, for example, when the temperature is 0℃, the density of water is 0.99987g/cm3, and the density of ice is 0.91670g/cm3. As the volume and density are reciprocal, the volume of water is the minimum at 4. Water less than or greater than 4 degrees Celsius, its volume will increase, so the volume of water vapor and ice are larger than water, water condensed into ice, the volume will increase by 10%, water transpiration into steam, the volume will increase more. This means that the same pool of water, due to different temperatures, the density of water will also be different, the maximum density of 4 degrees Celsius water will be located at the bottom of the water.
Understanding these characteristics of water and making use of the law of water changing among temperature, density, specific gravity and volume can bring great help to the improvement of landscape water in winter.
The Principle and Method of Non-Freezing Water Using Water Source Energy Exchange
Self-source energy comes from the water body, and energy can be obtained without intervening external energy. In a certain volume of water, especially in a certain depth of water, because of the different regions to accept heat and heat loss, there will be their own heat temperature difference, the difference between the high and low temperature, resulting in heat conduction from high to low, thus forming a temperature difference heat, which provides "self-source energy exchange." with the foundation.
From the physical characteristics of water, we find that 4℃ is a wonderful temperature value of water. The density is equal to 1 when the temperature is 4, the specific gravity is equal to 1 when the temperature is 4. It is noteworthy that the water at 4 is liquid, and the temperature of ice water mixture is 0. This indicates that there is thermal energy of temperature difference in winter water. Water is densest and smallest at 4 degrees Celsius, a physical property that causes water at that temperature to sink from the water toward the bottom, in other words, the temperature of the water at the bottom is generally 4 degrees Celsius. This is very important for the "self-source energy exchange" of water bodies.
In winter, assuming that the air temperature is below 0℃, the water molecules below the water surface will increase their density at 4 C and settle at the bottom of the pool. At this time, the water temperature is 4:0 or 4:-n C compared with the water temperature at the water-air interface, and a temperature difference is formed between the water at 4℃ and the water surface (ice surface) with a high density at the bottom. The water at the bottom of the pool can become its source of heat at this time of water or ice. Therefore, without the influence of external environment, the internal heat source of the water body is possessed. If the water at the bottom of the water cycle to the ice surface, it can provide heat to the ice surface to dissolve, from solid ice into liquid water, this is the technical principle that the winter landscape water ice can't freeze because of its own temperature difference heat energy.
Pumping water at the bottom of the water body to the ice surface by a pump is the most effective way to solve the ice problem by using self-source energy. Especially in the pool edge, this method can effectively avoid the damage to the pool edge caused by ice. The melted surface ice water produces temperature and specific gravity changes under sunshine, warm air and water heating. When the water temperature reaches 4 degrees Celsius, the specific gravity will return to 1 value and sink to the bottom of the water to prepare for recycling. Such reciprocating can form a self-source energy supply inside the pool, and the external energy used is only the energy consumed by the pump motor. This method is very economical, green and environmental-friendly, and the equipment investment is very small. However, if the water body is too small and the temperature is too low, the quantity of 4 C at the bottom of the water body and the water source can't be guaranteed to last longer than 0 C, this scheme can't be used.
The Principle and Method of Using External Input Energy to Solve Water Ice Unfreezing in Winter
Renewable energy, such as solar energy, wind energy, biomass energy, waste energy for production and living, geothermal energy, which widely exist in landscape environment, can become the heat source of landscape water.
Any kind of renewable energy collects the heat energy through the collector and stores it in the heat reservoir. When it is used, the heat stored in the heat reservoir is transferred to the water body through a reasonable layout of the radiation pipeline. The heat will be transferred from the high temperature area to the low temperature area, playing the role of heating the water body. Water has a greater heat storage capacity than air. Because of the different heat storage area of water body, there are different heat, so it is necessary to do a good job in the heat cycle of water body. Through an effective control system, heat can be transferred to the most easily frozen area, which can achieve twice the result with half the effort. The heat energy is collected and transformed and controlled by the collector, and transmitted to the heat-carrying intermediate. The heat is transferred to the water body, especially to the surface of the water body through the heat storage and conversion device.
No matter what energy is used to heat the landscape water body, it is necessary to achieve it through certain technical devices. These technical devices generally include heat collectors, water storage tanks, circulating pumps, heat conduction pipelines, brackets, power equipment, power supply equipment, control systems and related accessories. Specific materials and equipment for water heat conduction devices should be selected according to local conditions and designed separately according to different heat sources, topography, topography and soil conditions in order to achieve the best economic value and landscape effect.
CONCLUSIONS
In summary, by using the temperature difference of different layers of landscape water, the artificial landscape water body can be realized in winter without ice by warming the ice layer with water circulating system which is higher than the ice surface temperature. In view of the water body which is too small to use the selfsource heat energy, we provide the heat energy which uses the external renewable energy to manufacture, and the systematic technical device can also realize the winter landscape water body not to freeze. The non-freezing landscape water body can not only provide sufficient water vapor, humid environment, dust and noise reduction for the environment, but also bring warmth to the winter people, so that the winter landscape can better serve people and create a new high-quality life.
